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(54) APPARATUS AND METHOD OF DYNAMICALLY MIXING SLURRY FOR CHEMICAL-MECHANICAL POLISHING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To dynamically mix a slurry for the chemical-mechanical polishing. 

SOLUTION: According to this apparatus and method, abrasives 33 and oxidizer 37 are pumped in a first part 1 9 of a slurry mixer 1 1 ar 
mixed with a slurry 41 therein, utilizing a magnetically coupled stirrer 1 7. The slurry 41 is moved to a second part of the mixer 1 1 
through a diffuser 21 and held for a residence time, and a chemical-mechanical polishing is applied to a semiconductor substrate 43. 
utilizing the slurry 41. The diffuser 21 reduces the air involving of the slurry whereby the slurry is utilizable at a max. polishing rate 
according to the residence time. 
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^cs^tsjST-feoi -.moA (37), mmm 

(3 3) 43«t^5'J • (1 1) fcHSltaKPii; 
ffifB&fbftl (3 7) iji^BUlBSffe^J (3 3) £1513:* 

7ij • ^ (11) ft ta-^-rsapt ; mmmitm 

(3 7) *J:tFS!H3W«ja (3 3) fcEi^C^'f^y 

v'J (4 1) €JBfiR-r4S»;ft3 0«-i!)t»feV^IHI 
M^ittituBB*^ U (4 1) ^tuia^^'J • $#-9- (1 

1) rtc«i#-r*sm ; * ©a. uraax^y (41) * 
mia^^u (i i) *»e.i»*-rssii;*«tw c 
lure^y (41) ^w^B±t:a#-r?>©pg ; C±o 

SPfcTfflfcOlfflt ^5*^7 3. —If (2 1) £«TT?>^ 
§§(11) ftRttSSPS ;*^J**t-2»^l?S (3 6) 

fci»tts«»;w*aifcir*"** 2 » 02) 

; itus3SB 1 jg (3 5) £ i!u§3^§§ (11) ©B'Jl3 

T»rtc«ii3*«i*aui-rs®B;§iiE*2a 02) 

*>6b5I3«S (ID ©SIKT»fc«fffiW«#J*tttBt- 
; itut3^i§ (ID ©H!l§3T^C:^TBtil3lii#J 
fcHiIIBffl*8!lfci&*» (4 1 ) C-&*-r*®l"B ; h5I3J 
?L^>f 7 J- -If (2 1) £tf-bTmJ§3gi§ (ID ©bu 

ffi±»tH3i3is-& i » (4i) fe»-r«Bi; fea^n/sw- 
miffiia^ (4 1) zmmu%s (in rtcstttsa 

; Sitf-e©^ ^ ^rS^bTHuiBSS (ID* 

(ID T-fe-=>T> iJf3TS5a s g£@& 

7i— If (2 1) ;«IfBS« (ID ©HifETSUCJStt 
5A*;aIffiSSS (11) ©8ir«BT»£#ttSfi6*H6 
(17) ; ^sJiVWlii&Bi (ID ©H5IB±fflC*»t* 

[^©pjffl&i&BJi] 
[0 0 0 1] 

[0 0 0 2] 

[&*©&*] fb^^MWe (CMP : chemical mecha 
nical polish) ^ifett, **ttaSS»iir*-3fc»fcfli 

t^I^Ut, 7.^ 'J( slurry )*WMtZ> . ^^'Jteu 
4BSfl3*W*o()WIB!)l:iB, 31 v^-V^* fcfcfc^ f 




4$M?P 9- 1 4 8 2 8 6 

[0 0 0 3] 

[SSIBtfjSISlb^-Sfc-rSHUS] CMPM^f-^r 

Auii, ^io^7'j#ioo~io, ooo'j>vh;i/ 
©^v^rtr-fc^iPbtofS-^^^^^v 3©# >£J±> 

©T-^-f • ^>^(day tank)fcD^(Stl2>o bfrU ^-1" 
• *>*rtT-*^U£WWgfcb<J±ii#-r3ci: 

X? 1 )^ • ^>^P«9lCftOH^bT*5< 
[0 0 0 4] ffifflB#rg-q(point-of-use mixing) fefljffl 

[0 0 0 5] 

[lSM4«P*1--Sfe»©^IS] ££oT, fl3¥*Wffi*© 

bTfcfc&^&V. 
[0 0 0 6] 

nt*. {b^mKws (cmp) 7D«o^7';iffa 
^uwaiaaett, ^!*«iwwjg^5u©fc»fflfl»«»Ji: 

Kfls»J©S^«t:tt»llo-i- * . 

[0 0 0 7] &JHfc«W*-S»^ BfgaiJtt. g^b< 

IjT^fcT^i^wSTi^ir^bSE^* b < 




\ ^Aa»e>&3. 

[0 0 0 8] L*»U Btttt3^tt&BJ^Z>tt*4&9F 
#£>&£„ tt*tt£iftg-t£Jt^ Rfbffltt- 

BMb#J©«i3 5c^ 01*. & 7>*—7, ikMStfcry* 

=■ •> A * £ i±7j<8?<f b * •> A & if ©flb©*^J £ ttffl t- & 

[0 0 0 9] ±§2©«fcdfc:*fc^ 1 {C^-TidfC. 
USWautHu WJ§#Ji:gHbSiJ£iI-&LT*^ UftJBj« 

«fc$, 'Jffl^(flocculation)#£b\ Ctl^7 

•;rt©ffl»«e?©***fctt(nr*-*. Wig 

ffltt? ttflf«ft*V\ 81* b$S«\ »* b < li^ 2 0 0 
-8 0 0^-y^— Y)Vij>£> 1~3 5 ^ D Vffljggtc^g 

[0 0 10] HKOSMfiWKStiaC, ^^'J 

js«T?tt, m^mmmmitm 4 , o o o ~ 5 , ooot 

>^hn-A (A) /fl-eatK 9M*!l£Bflj*iJ©ig 
^fc&tfjl 0#SHC, ^5~1 0/t— fe> h£l:hgb< 
fiTtS. CTJijKft©ffl;TBU iHb#J©SJfo*£©g£S© 

»*fcawM<)fc:ieB-*-s. *5';bm»«bu s»$m£ 

*5 Uli, 9FJBft|2:R{b*iJ©£^fi>& 3 O^&rtfciM* 

[0011] **#3f5gU X? 'J 
£l£©l$lflltiU ±S2©B#^^f>^l&ba€.crfcA s aiS# 
n 6*i *«#©«, Bf*«l*J:tf»fbaiJ©-'^f ^-ra©« 
Sfa*l*«tlfflMb«l©^©fl5*ia«ft*trS 3E3T*tt 

*mM&, miiz7jk-fim&B$ffl j p. ^©Hu©^^^b 

[0 0 12] B10!>4r77&mt-r&t.s t£*©CMP 
#&©^ <©:&;£#&§ £*t,3o ^I0^7 l Ji s T'f • 

*SI«lffl©«Bftt±, «JR|fc*£&*frfS£j5&U fb^ 




ftmW- 9- 1 4 8 2 8 6 
[0 0 13] it»*fctt«[^fti©HH©flbt, ^^>;© 

So n«#©BHtiU BHS»IJKS£fti3*S. s 
©i&^tt, WS#Ji:8Hb#J£»#£S-£r b&v^fctfifc 

^©0>j«\ mint. mmmtWKbm^^^^^mm 

bT. 2-3©&/fo#£?g£-rs [%lfc£b5. 
[0 0 14] ^t5s»^*fttt«M(jaiE^ 

Yb#j©«Jit:»-r*fi^jWE©aitbfcfM»*qii6fc-r 

SE#J & El 2 fcjj* U ^2 tt*4BlHt: «fc 5 fts^fcttMOTAHi 

©BS®EI^^t-o 

[ooi5]iiioii, te<&mmmm*&-r. wt 
T-{ifb^«*ssfs^ i o k^-5*« i o at, mtbxnm 

tttiU #»i|§©WiHfeffl#fc-*-*fc«>, $SRil>)-C-tt«; 

tMlt, «*&^>^*fctt?S3 2, 3 #>7-3 
5, 39t, il»it»#4 6, 5 2t, *«ttI14 3 5: 

^ts*+ >;7 • T-tz>?v 4 5t, mm&, mm* 
ii, |!j3 0 0 ? «; (mi) ©;g*£fiy#u x 

$*s^Jl 9-fe>5=-^— h)V (cm) T% iB^A 5 ! 4 cm 

©*9hJifc*#f s. fcsu ^J33^^^u • s:^ 
If 1 1 CWJf&f 3 2 ©$?i!;feg;l«fci:;SSJ 1 0 0 ~ 1 , 
00 0V9 e*oT> 'J • 5:^r-y- 1 1 

?S3 2«t»)*)^;^<^$nTV^A s , H^Utt, 
'J • Ui>S3 2 J:i)*»tt**»t:/h$v^i:3!>»a 

«i*n*. /h*t^at©fc«&, ^^u • 5**1 1«» 
[ooi6] • 5 i nt. mi 2, mm 1 

3, 1 4*J:rfrta3 1 ^*1"So »®'S3lflS^JT-{^ 
-5J;5^c^ ^Jx.J^ J£Ybt:^;b&i:-©^i&£3gflJ3&;tf 

fett^^ 4 i (c-fes. 
[0017] 77<j • 5**1 i©i*ii3 iat, u 
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©i&Stf'JvA^&So S'J©£frS&H2£0'JT- I4u fflUS 1 
3, Hfe^'JT'Dtl/i/^?,^?.. I*113 1li, ^7 
'J 4 1 rtCWfiffJS^WS 3 l±K2ig^i:fel±it* 

£ A>T- $> S C i: U 

[0 0 18] ±13©<fcd£, ?§3 2 ttUffl 3 3 *JRSf 

5. gijCD^S*fc{±?S3 6tt, H#J3 7*JRg1-*. fi 
3 2*±V*ffl3 3 (±©3 4^UT*>^3 5 fc|g-& 
£*U 3©#>73 5li^7 U 1©A;*J 1 5 
C|g^*nS. |5lti^ S3 6*J:Uf«SI3 7tt» 13 
8 JirbTX7 'J • 1 1 l^^^tis i©f 3 8 
(itf>:7-3 9£*£ilr;**u £ffl#>:7"3 9ti^^ U • 3. 
+tl lOAA4 0t^n5. #>73 5, 3 9 
ttu ADEESSv'.^A, JK#> ^(diaphragm pump), 41 
m#> ^(peristaltic pump) £ fcfct^ttffl^fft-fflv £ 

>t*3 5, 3 9©^iveftfciu *$6~ 1 iz-v/wjjjv 

(DE.JjUZ.Xfm 5 0 ~ 5 0 0 ml/^©IItilfft 

o 

[0 0 19] A7Jl 5, 4 0«u £f£ L<fcJu Sv^ifi 

1 9 (c^-&$n-So ?§3 6 £35?> 1 9£jfg-&-rSA;tj4. 
0©gB7>fciU A^J 1 50t5Cfe9> ■€Ofe»0 2Ctt 

X 2 o£l±©3BPJ*^ ©SPt> 1 9 JC*S 

77>J-Utll ©SPt> 1 9 fclS^T?*, 75'J4 1 
CiUinJSS. »®^jlSE^JT-tt, 8#J3 3t£BFig*!l& 
*U *#J3 7ttSflj*dS«-r. lot, J}lT©§Mffl& 
BMHTffck 3t#J 3 3 fcfcWfg&l 3 3 fcBftf, X#| 3 7 tt& 
{b#J3 7 fcDf^o 
[0 0 2 0] A* 15, 40(t 4 

6, 5 2£l>3M-r3o M«)^4 6lt 9*19C«tt 
5^^U 4 lifitf>73 5#£V18 3 2C[S|A i -3TA* 
1 5rt{CM^-rS3t$rl55<*, fflmUs i£ltto#5 2 
tt x *v U 4 1 ififflfrl 9fi>e>X>73 9*5^^3 6 
fcftj&»-3TXJt;4 QPilcmM?Z>Zb*ffi<-* A7J1 
5, 4 0—©^^U 4 l©a»Sfc£#l*-f S£fcCfc»K 

aBti^fcttJtWfta'JBjauT, a* 15, 40 

^K-^ilWns. i£lt#>#4 6, 5 2lt 

[0021] mrnm 3 3 33 &vm(tm 3 7 gtwfts 

l&Sfii^* fett^^tK^SSdnagnetically coupled 
stirrer) 1 7C<toT^7'J • 1 ©SBt> 1 9 f*3 

TfS^CS^SftS. 1 714, »*L< 



DifU>SJg (01*. t7Q> (ffi&Q ) =J-^^ 
>:7#?>St3o ^^«#^1 7ti\ l£I£ai£r&3B£ 

i&i 9rt-e»sug^«« s si 7 4H]te^-a-T, mmmz 

3*5«fcU^fb£iJ3 7£5l , »fcig&fc5^fci:ig-&bT\ * 

§§1 7(4, rxj ifSOJgttftWU TXj ©X 

©SP7>(4^ 7U •U+fll ©SBt> 1 9 ©J&ffl IZW-ff? 

&s. ^mmmmmmr-it, m%m^wm 1 7 

tt, «SS©t;u*fct±^7'uy h©JKtt^*U 

• 5 l©a57>l 9©ft^*<tI>*S$J:'3*^ ; F'h 

o 

[0022] ^m^mmmx^i, ms^^ntns 1 7 

Htm^CDT^ ffifrS ltttf>7 3 5, 3 9CJ:oT4 
Ts 3>fMfettM*4 9, 5 Ott, 95^5 1 

[0 0 2 3] JfJKit »t» 19tt^ 

i ifrzx^v 4 i &mihT&fztfrizm^t>tiz>#tt% 

^>f 7 3.— y(diffuser)2 1 ^JKfiR$ttfe%g%lSI»A 

1^50-5 0 0ml ©S«ft*"f **fiB«:^«E«^ 
J±. • l l©}#7jc(i, ^^^fel 0 0-1 

0, 0 0 0 U h^tSDfit*©^^ • ^>^CJt^T. ^ 

[0 0 2 4] JffiattHJK^J-ett^ ^7jc^ 1 6 tt, 

• ^^rlt 1 1 0Dgf$^}5 1 0D±tCl2a^n^o tot^ ^ \ 

[0 0 2 5] ^?L«, ^b-^^f >y(grating) ^fctt 
^^^jl— if 2 ltt, ^^U • 5 9t 
2 fcfiDPaKlEH**!, SB^l 9Sffl^2 2*&^ 

&19, 2 2*is$s«}t2o*tn. »m^mm 

fi«-Ctt^ y^^'J - 5**1 lCDffldl 9M20-50 



(5) 
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mlOSKtSU SBt>2 2lifil0 0~5 0 0ml(Z) 

1BU iKr 5 0~2 0 0fl©5t2 0£*bx ^fl^fKD^ 
fcfciftO. 5~3 5. U^- h^mmm-rZo -K2 0© 

mmt, ^7 'j 4 i (Dmmmm : P(Dfe&£ t>*% < & 

[0 0 2 6] y-f 7 a.— tf 2 lfcfc, tfSKtt, ni3 
l©|g!|fg2 8fc<fc^T7x7'J • 5.^-9-1 lrtt3a$* 
tl, $?£b<ttx f5>mtfO'J^4 7Ciot 
ffij^ShS. 0'J>^47l±yyf 48tsi^n, 7 s 
* 7 a— if 2 1#»»U&»K *4V^ttat5«-2 2rtfcJ# 

7^Di7^ h^Cfluoroelastomer) 

[0027] 3&£>&b©bmm!I 3 3 jsjutmnna 3 7 # 

7x7'J • ?*tf 1 l'©S»1.9C5|?>7ttlS*tttaA 

t, 7 7 U 4 l©P^t;i/{i#-?L7 r 'f 7i— tf 2 l fcisjfr 
ot±#t5. gj&fttc. 7x7 U 4 l©i$«fctx Si5#l 
9©g«£jffi;LTx ^7»Hlttr^7a-!f2 1©^ 
2 Oftjlilbx X7'J-it1fl 1©SBt>2 2|*|fC*#*> 
±W6nT»S*l*. r-f7a-f2 1©B«JHU ««* 
&ipM21£X. 7x7 V 4 1 &ffifr2 2CAS^t^7 U 
4 l©£^«4Ktt-*-$ M^*S-&J1#I§ 1 7 

fctx Si5^ 1 91C*5V>T^^U 4 KDm&m&LTZo ^7 
'J 4 1 7i- if 2 1 ftiijlbTx SPt>2 2CA5 

£x JB«#^^— >tt«fWSix*« 77'J4 1 £iSM8<J 
lCMft+ZZ tit, ^7'H1 ©£ln,i* b&«>(air ent 
rainment) fttfiDbx 3*tfct7x7 'J 4 1 ftlzQgL&Mb 
»fb«!l3 7©»*ft»fP*-B-*. Thfefc>*>x SHb 
jipj 3 7 flC^MS £-9 v ^Yb#J 3 7 tt*©SWb 

[0 0 2 8] 7x7U • ^tfl l©aS7>2 2fcfc, fignj 
vacuum breaker) $ fc fcfcjlff tf?— h (ove 
rpressure port) 3 0£F*|jS«b> dtl{i7 7 U • 

1 1 rtCflffi^f&JffllU i&X7'J4 1©5|--n7D- 
£fettS®#J&7x7 U 4 1 *»*1-*fc«)t:>PJfflTf**. 

[0 0 2 9] £fex 7x7 U • -^rtfl 1 ©9573-2 2tt, 
fliai4.ttti*, fflPJt?— h*fctt*y7*2 3, 2 4, 

2 5*tn. #*y72 3, 2 4, 2 5 fix tfJl^ 1 4 
rt©S&4?«;*T?aPa*tK:e«Si'U 77'H1^7 

^©S^S&tfllT-ttx ^7'J4 1tt, U"<Jl/ 2 7 £ , 
£*X(4> y 7*2 5©TT% ^7 7*23, 2 4©±T-fe 

So eeoT, 77>j4i £77'; • l^e.^* 

i-Ztz&lz, ^772 3£fctt2 4©Hfn* 1 SWMt 
15. 

[0 0 3 0] !2I2©l2l^©^5S^JJCi3V'>T, *>y7"24 



fcfc, ^7'J4 1 SPt>1 9 

t*V^«ffcfc«ie*n*»fb#J3 7^'J;l5OTe^J3 3 
©ff bCttffitftMix ^7'Mlt^4»7*2 4S^l/TS 
#2 2*»&ff UH*\» ^7'J • ^ ^r-y- 1 14M&3 0 0m 
l©^«&W-T5$fiS«:|IS£^jT-ii. *9/2 31 X 
7'J4 1)W5 0ml©g«©t^t:77'J • 

l©#ttlftBI*S"eSN ^77*2 4li, 77U41W1 
2 5ml©#iW©i:§tX^'J • ^*if 1 l©#lfiSII 
$ST*£x *y?*2 5tt % 7x7'J 4 l#f$2 0 OmlCg 
«©t*t^7'; -5**1 l©J*m*W»t8 3. 

[0 0 3 1] *5'J;fc*iH-rsM£S»£*fcttl''<;w 

ca»auc#Aatns. 0>ut£x 77'M lftsnrbT 

^ 'JSfflKCat* *T 2^**816, 

77 U • 5 3Mtl 1 £<fcoT£b5iI3Efcfcx ^2t3-T*$) 
S^tt-feS. C©SS£fettl$Wgl9ll9tt. ^?§BtH(d 
well time)$fc(±?fg^F^(residence time)i:t>V>-5. 

^ 7 u • 5 1 1 ^©Kftaa 3 7 ts^xfmmm 3 3 © 

ifcS**— i>o^7'J • 5.^1tl ia>£>77'J 
*»m-rsfc»t:^y7*2 3*fflv^*»^ 7,7'Hl 
S»iM-rSfcK>C;^ v7"2 4&/BV>.Sia2©!!iE0yKJfc 
^Tx JS^W«l($IB#»$>ix*. RJ*fc, *y 7*2 5ft 
* ^72 4SrfflOS^^it-«.T, S^?^ 
SBSIHtffi&ftS. f^gB#P^©^5fe5fitt, Rfbffl3 7 
* iZWftfffl 3 3 ®^©*^J, 1 7 fc 

«toTfTt>n5«#©7<^^, ^7'J-^tll©§ 
^iOf^-f 7i— +f 2 1 ©Sb^ft-^tr**, C*X?>fcKl 

[0 0 3 2] 7i— If 2 1 (i, 7,7'J • 5. ^r-tf 1 1 
rttrXv >; 4 1 ft@S'JSfc{iBtt{3LT. ®^0^^@B$ 
r3&m&£ti2> C i: Sr^lE-rSa WSU(stratification) 
tt* SI57>2 2C*ltW7'J 4 ltfg|57>l 9lC&ttZ>M 
^t> — >lZ£-oTm.S£tl&<D&W5<-o *)Lt-(7i- 
1f 2 1 £*Ufflb&V^ gB73-l 9, 22{c^3(t5^-r© 
7x5"; 4 1BU ia^ffltS17t: < toT4t5^ 

b*L, ^T© 

7x7 y 4 i ft 5^ «f&cfi^*nfc»{b#j3 

7*5J;^5iff«^J3 3tt^ti-t?nA^ 1 5, 4 0*>?>t<- 
C^7724Sf« ^trbTTx^U -^^1^1 Ifr^ffitl 

ajsct^T-^-i). ^-©fctox 7xv • ^^r+M is, 

7 s -f 7i— »f 2 1 *s«cv>i:, 75U 4 1©— S»S«flffl 
ft-KbTfe5VttffiSI{C$ij#-C-&55:<^2.o l7t, 
7x7'; • 5*tH lttx 75 'J 4 lft 

[0 0 3 3] ifffl^ yy&fflmirZiMDmiRkt. 

7>7'J-x^ll ©gf57> 1 9 ^©SHb#J 3 7 * it>-5ff 
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